ABSTRACT
Introduction
Beginning with the seminal contributions of Gould (1994) and Head and Ries (1998) , several recent papers have found a strong, stable and significant empirical correlation between the stock of immigrants in the receiving country and the amount of trade with their country of origin 1 . In several refinements these studies have analyzed the impact of immigration on differentiated versus homogeneous exports, on imports and exports, and on exports of final and intermediate goods. Combining these studies, the overall evidence shows larger effects for exports than for imports, for differentiated than for homogeneous goods, and between culturally distant countries. All these results have been taken as evidence that the positive immigration-trade correlation is driven by network effects: immigrants make it easier for domestic firms to export as they lower information barriers and therefore the fixed cost of accessing new markets characterized by different culture and business practices.
This literature, however, has always equated the total number of bilateral migrants with the size of the business network that enhances bilateral trade. What has been lacking is an effort to measure more precisely the size of the business network established by immigrants, isolating its specific effects on trade. To do this, one needs to identify how large is the group of immigrants that may facilitate the commercial relations between the host and the origin countries. There are three reasons to believe that total immigrant population is a rather poor and noisy measure of the business networks established by immigrants and it may correlate with other spurious variables. First, many immigrants into OECD countries are employed in non-tradable service sectors such as construction, household, hospitality or food services. In contrast, firms in the manufacturing sector are responsible for most of the trade.
There is no clear connection between those immigrants and the export activity of manufacturing firms. Second, large aggregate immigration flows from a country may imply some preference in the bilateral relationship or some cultural connection that may also affect trade. These special bilateral relationships may be hard to measure and hence may bias the estimated coefficient of immigration on trade upwards. Finally, while some recent studies have considered special sub-groups of immigrants (such as highly educated ones in Felbermayr and Jung, 2009 ) as more relevant for trade, they have not effectively identified those immigrants as actually participating to the trade-business network. If immigrants suffer from poor skill transferability and skill downgrading (Chiswick and Miller, 2009) , their occupation in the destination country, rather than their schooling, is a better measure of their productive contribution and it may contain more information about their role in enhancing trade.
This paper proposes a more precise measure of the trade business network of immigrants. Using the newly released data on immigrant occupations from OECD (2010), the DIOC-E database, we consider in each country those immigrants in managerial/sales jobs that are pivotal to establishing important business connections. We analyze how this group affects trade, once we control for total immigrant flows. The estimated coefficient is a more precise measure of the direct information-diffusion effect on trade channeled by business networks of international migrants. Granted that the whole community of immigrants can play a role in establishing the network, these individuals should be particularly important and most actively involved into export-promoting international linkages.
A first look at the data and at some stylized statistics suggests that capturing the intensity of bilateral business network with the number (or share) of bilateral migrants can introduce measurement error in the analysis. Table 1 shows (in column 1) the share of immigrants in the population for all European countries. It also shows, in column 2, the percentage of immigrants in occupations as business directors or managers (classified as ISCO-1) that are directly responsible for creating international business relations and export opportunities. We will call this group the "business network immigrants". Columns 3 and 4
show also the share of immigrants in occupations less directly related to international business networks but still linked to marketing and sales (market salespersons, ISCO-5, and door-todoor and telephone salespersons, ISCO-9). It is easy to notice that countries with similar overall share of immigrants, such as for instance, Belgium and Germany, have a very different percentage of them involved in the "business network" as represented by the most relevant occupations of "business manager and directors". In Belgium, 20% of immigrants are employed in those occupations while in Germany essentially no immigrant is. Our findings are reasonably strong and robust. Importantly, even controlling for the bilateral stock of migrants, which can be correlated with several unobserved bilateral variables, the share of migrants in business network occupations has a large and significant effect on export (and much less on imports). Specifically, each business network immigrant generates over ten times the value of trade than a non-business network immigrant does. The share of business network immigrants works better than the share of highly educated immigrants in predicting trade and it shows a particularly large effect on trade in differentiated goods (although it has also a significant effect on trade of homogeneous goods).
When we use the occupational and education categories together, we find that only highly educated immigrants in business network occupations enhance trade.
Interacting the presence of business network immigrants with specific bilateral characteristics, we also identify what type of bilateral trade relations are particularly boosted by business network migrants. For instance, if business networks are catalysts of informational exchange and conductors of norms and rules (as argued in Rauch, 1999) they should be particularly important in facilitating trade between more culturally distant countries.
We show that business networks are especially trade-enhancing between countries with different legal origin. At the same time, cultural similarities (linguistic, colonial origin, but not religion) attenuate the effect of business networks on trade.
A limitation of this paper is that the data set it employs is available only for a single year. We are therefore unable to control, in our regressions, for country-pair fixed effects that may capture specific heterogeneity affecting a particular trade relation. However, as we control for the total stock of immigrants we are likely to absorb the effects of common factors 5 that influence bilateral trade and migration, isolating only the extra effect of business networks in the coefficient of interest.
The rest of the paper is organized as follows. Section 2 describes the data. Section 3 outlines the empirical strategy and discusses the results. Section 4 concludes.
Data

Data Sources
The data on bilateral stocks of migrants are obtained from the newly released OECD DIOC-E database, which covers 89 destination countries and 233 countries of origin 2 . It includes information on 110 million migrants who are at least 15 years old, which represents around 72% of all world migrants (Dumont, Spielvogel, Widmaier, 2010 Data on bilateral trade flows come from two sources. First, the total value of imports and exports is from the CEPII "square" gravity dataset compiled by Head, Mayer and Ries (2010) . This database also contains the set of all other standard gravity variables, such as geographical distance between countries, information on contiguity, common language, past colonial ties, and a dummy RTA for having a Regional Trade Agreement in place. The bilateral trade data are merged with the bilateral migration data using the year in which the migration data are observed. Trade data are unavailable for some origin countries, such as the Democratic Republic of Congo, or Serbia and Montenegro, as well as for some country-pairs.
Thus, the final dataset used for the empirical analysis contains 4923 non-zero observations for 6 exports, and 4806 non-zero observations for imports (5230 observations for both imports and exports, if zero trade flows are included). The description of the variables and the summary statistics for each one of them are reported in Table A1 of the Appendix.
Second, to distinguish trade between homogeneous, moderately differentiated, and highly differentiated goods, we use CEPII-BACI data disaggregated at 6-digit product level (Gaulier and Zignago, 2007) . These data are matched with the estimated elasticities of Broda and Weinstein (2006) that characterize the degree of differentiation of products within sector.
We first use the correspondence table between 6-digit Harmonized Commodity Description and Coding System (HS-6) and the 5-digit SITC Revision 3 nomenclature. The products are further aggregated into three categories according to their elasticity of substitution into homogeneous goods (elasticity above 3.5), moderately differentiated goods (elasticity between 2 and 3.5), and highly differentiated products (elasticity below 2).
Business Network Immigrants: Definitions
Using the OECD DIOC-E database, we measure the size of a bilateral business network as the number of immigrants who work in the destination country in business network occupations. As we mentioned in the Introduction, occupations classified under It is interesting to note that the geographical distribution of business migrants (based on Group 1 definition) is significantly different from the distribution of the total emigrant stock from any given country. We report in Table A4 In several countries business networks as defined above are empty: they are zero or missing, even if there is a non-zero bilateral stock of immigrants. For example, this is the case of Kazakhstan: its migrants are present in 34 countries, while business migrants are only in 24 of them (Appendix 4). In such cases, empty business network cells represent a genuine absence of business network individuals for some country-pairs, rather than missing or incorrect data. They hence carry precious information, and it is important to incorporate them into the analysis. We thus include these countries into the main analysis, and in the linear-inlogs specifications we add one to business migration networks. We also check whether including these zero business networks biases the results. In total, there are 77% non-zero 8 business network observations. The average number of economically active immigrants in a given country-pair is 5118, while the average number of business migrants is 631.
Empirical Strategy and Results
Empirical Specification
In our empirical specification we follow the literature that estimates the effect of migration on bilateral trade, using theory-based gravity-type estimations (Feenstra, 2004 ). As we have only a cross-section available to us, we follow Anderson and Van Wincoop (2003) in the choice of controls and fixed effects. In our main empirical specification, we consider the (log of the) number of the business network immigrants as the relevant variable affecting trade. The rest of the specification is fairly standard:
In specification (1) the variable ( ) measures the logarithm of bilateral value of trade between sending (s) and destination countries (d) at time t. The specific measure of trade could be, depending on the specifications, total export or total import, or disaggregated exports or imports by less-, moderately-, or highly differentiated goods. The variable
(
) is the logarithm of total bilateral stock of active immigrants aged 15+, born in country s and resident of country d, at time t. The variable ( ℎ ) is the count of immigrants in a specific occupation group k (that proxies for the business network), as share of total immigrants, also in logs. In particular, the superscript k can take the value "b1" that corresponds to ISCO occupation Group 1 or value "b59" that corresponds to ISCO occupation Groups 5 and 9.
In equation (1) we use the fact that the total size of the immigrant business network, call it (Immigrant Bus. Network) sdt , is equal to total immigrants multiplied by the share of those in business network occupations. Specifically, ( .
( ℎ * ). Hence, by taking logs and using log properties, we can 9 separate the effect into two terms: ( ℎ ) and ( ). We prefer this specification, as it directly builds on the previous studies examining the migration-trade nexus. In addition, in our cross-sectional setting, aggregate migration term also absorbs omitted variables that affect both trade and total migration, allowing us to single out the extra effect of the share of business immigrants on trade.
In some specifications, we include, as falsification test, the ℎ where the superscript "nbus" indicates all other ISCO occupation-groups, or non-business migrants. The rest of the equation includes standard gravity controls, such as the logarithm of the distance, dummies to capture the contiguity between two countries, common language, colonial past, and the presence of regional trade agreements. They all contribute to control for bilateral trade costs. Furthermore, we also include the full set of host-country and sending-country fixed effects to control for the multilateral resistance terms, as prescribed in Anderson and Van Wincoop (2003) and Baldwin and Taglioni (2006) . While the data is a cross-section and hence each county-pair is observed only once, we include dummies t for the exact year of data collection (as it varies from 1996 to 2005). Table 2 shows the main results of the basic specifications. In columns 1-10, the dependent variable is the logarithm of the total value of bilateral imports or exports in US dollars. This linear-in-logs specification converts the zero trade flows into missing, and thus the sample is restricted to observations with non-zero trade flows. In columns 1 and 2 of Table 2 we include only the logarithm of the total number of immigrants employed in occupations of Group 1, the business networks, ( . ) , as the explanatory variable of interest. The coefficient on this variable is positive and statistically significant for both exports and imports. These regressions, however, combine in one coefficient the direct network effects and the possibly indirect effects of all immigrants as total stock of migrants is not controlled for.
Aggregate Business Networks and Aggregate Trade
In columns 3-4, we implement our preferred specification. In these regressions, we control for the logarithm of the total number of immigrants and in addition, we include the log of the share of the business network immigrants in the same bilateral relationship. The coefficient on the log of total migrants is positive and significant in both regressions on imports and exports, and its magnitude is around 0.25 which is within the range of values reported in similar studies 4 . In addition to this, the coefficient on the share of immigrants in business networks occupations is positive, large and statistically significant at 5% for exports and for imports. This suggests that individuals in business networks have an impact above and beyond that of the total number of migrants. An increase by 1% in the share of immigrants employed in the business network occupations increases exports by about 0.40%, and imports by about 0.64%, given the same total stock of immigrants and holding all other country-pair variables constant.
In the remaining columns of Table 2 we check for the robustness of this result. We begin by checking alternative definitions of business networks. When we include the share of immigrants in occupations within Groups 5 and 9, we do not find any effects on trade (columns 5 and 6). The share of immigrant workers in other, non-business, occupations (columns 7-8) similarly does not have a statistically significant effect on trade either (and the point estimate is negative) once the total number of migrants is controlled for.
The specifications in columns 3-8 of Table 2 include the share of business migrant and the total number of immigrants both in logs. One may be concerned that taking a log of a share is not recommendable, and possibly that this induces distortions when adding a value of one to the numerator (immigrants in the business sector) before taking the share. Concerns about the inclusion of zero observations in the log-transformation of explanatory variables rather than dependent variables are less frequent in the literature. Nevertheless, they may be valid, as adding a number, such as one, to a variable before log-transformation can bias the results as the variance in the left hand side of the distribution of such variable is inflated.
Therefore we also performed two regressions in which we include linearly the share of migrants in business occupations. The results of these regressions are reported in Table 2 , columns 9-10. They confirm that an increase in the share of immigrants in the business sector by 1% of the immigrant population increase import and export by 0.3%. The effects are significant at 5% level.
One of the problems with the linear-in-logs specification adopted in columns 1-10 of Finally, a concern with the cross-sectional type of estimation is the potential joint determination of migration and trade. In fact, in our case, this concern is mitigated by several considerations. First, our migration variable is a stock, rather than a flow. This means that it includes migrants with a long-term residence, and not the new-comers, thus mitigating the possible reverse causality channel. Second, as we control for the stock of immigrants and we focus on the effect of immigrant business networks, it is likely that omitted variables affecting migration and trade are controlled for by the total stock of immigrants. Some authors emphasize that, in a panel setting, accounting for unobserved pair-specific heterogeneity either by differencing (Felbermayr and Jung, 2009) or by including pairwise country effects (Parsons, 2011) , is important to correctly identify the migration-trade relationship. Our data,
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being cross-sectional, do not allow us to include these very demanding bilateral fixed effects.
We still include a destination and sending country fixed effects to control, at least for unobservable country-specific factors and for the multilateral resistance terms. Also, the fact that we control for aggregate migration implies that omitted variables affecting trade and total migration are absorbed by that term and the additional effect of the share of business immigrants on trade cannot be driven by a generic omitted variable affecting total migration.
And lastly, to address the issue further, we use the trade data in period t+2. By so doing, the stock of immigrants is further predetermined with respect to trade 6 . The effect of business networks is robust to this correction for exports (Table 3 , columns 1-2). The effect of immigrant business networks on import however declines and becomes insignificant.
Overall, the effect of business network immigrants on exports is always significant, robust and stable across specifications. In contrast, the effect on imports is more unstable and less precisely estimated. This is preliminary evidence that the specific business network variable is more significant in determining exports, as the theory of information diffusion would suggest. Before moving to more detailed analysis, let us provide the reader with an idea of the magnitude of this effect. Consider a 10% increase in the average country-pair stock of active migrants. This would amount to an increase from 5118 to 5630 immigrants, or 512 individuals per country-pair. Without taking into account the occupational differences, this increase would lead to a 2.51% rise in total exports (coefficient on ln(IMMIGRANTS)
from Table 3 , column 2). Given that the average value of exports in the sample is $507.63 million, such an increase would equal $12.74 million. This means that one additional average immigrant generates an extra $24,895 value of exports. 7 However, if the same additional 10% of immigrants were to be all employed in business network occupations, this would raise the average business share of migrants from 0.137 to 0.216, a fifty-seven percent increase. Using the coefficient on ln(share bus1 ) reported in Table 3 , column 2, such an increase would raise 6 We also included values of trade at t+5, and the results remained relatively robust to this (they are available on request). At the same time, our trade data are only available until 2006; thus in such regressions we are losing some of the migration data: our migration sample drops to years 1995-2001, which means dropping 21 out of 89 destination countries. 7 These numbers are comparable with those obtained by Head and Ries (1998) , who found that an extra migrant in Canada generated $8,000 of imports almost two decades earlier. Given that the value of imports in the world has increase by about a half since the 1992, their projection year, while the world stock of migrants has increased by about 20% (the World Bank, 2010); and given that our coefficient on LIMM IGRANT is also almost twice as high as the one obtained by Heand and Ries (1998), our aggregate result is very similar to theirs. In contrast, our result is almost ten times higher than the one obtained by Felbermayr and Jung (2009) , who found that an additional migrant creates about $2,700 dollar in additional trade in 2000. The discrepancy is due to 1) a different coefficient on LIMMIGRANT, which is twice as low in their study; 2) a different average number of migrants per country pair (27000 persons in their sample of OECD receiving countries, versus 5118 persons in our sample), 3) the fact that our measure of migrant stock is comprised of the active immigrant population, while they use total migrant stock, including inactive and out of the labor force individuals; and 4) different methodology used: Felbermayr and Jung (2009) use first-differences approach.
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total exports by 31.3%. This is ten times more than a simple increase in the total number of immigrants. Thus, an extra "business" migrant would generate $310,259 extra value of exports, or over ten times more than an average migrant. (2008) model. If migration reduces the fixed costs of doing business with a foreign country and hence the fixed cost of exporting there, this model suggests that highly differentiated goods should benefit more from cost reduction as compared to other goods. The reduction of fixed costs, in fact, would allow entry of more firms into those markets.
Business networks and Trade of Homogeneous and Differentiated Goods
We look separately at the effect on imports (columns 3-5), and exports (columns 6-8),
continuing to proxy business networks with the share of immigrants employed in occupations of Group 1. Business networks based on occupations in Group 1 have the strongest impact on exports and no significant effect on import. This is in line with the information theory.
However, the most significant export effect of business network immigrants is achieved for homogeneous goods. This is in contrast with the theory. The impact of the total number of migrants is intact. Using these coefficients from column 8 of Table 3 , a 10% increase in the total stock of migrants, ceteris paribus, would raise exports in homogeneous goods by 2.76%.
If the same number of extra migrants is employed in business-related occupations, ceteris paribus, exports in homogeneous goods would go up by 51% 8 . These results are somewhat in disagreement with the theory that business networks should encourage especially trade of differentiated goods as in those cases information barriers may be particularly costly. We will come back to this issue when we consider the specific effect of immigrant-network by education, in section 3.4.
Business Networks: Occupational or Educational Effect?
Is it possible that our measure of business networks simply captures the effect of highly educated individuals on trade? Felbermayr and Jung (2009) have argued that highly educated immigrants are those most conducive to trade flows. To distinguish between the effect of the specific business network occupations and the effect of highly educated immigrants we proceed as follows. First, using the information on the number of individuals with different levels of education, we control for the shares of individuals with secondary and tertiary education in addition to the business network share (Table 4 , columns 1-2) 9 . The estimates reveal that once we control for the share of immigrants in business network occupations, the share of highly educated immigrants is not significant any longer. In columns 3-4 of Table 4 , we show a variation of the previous approach. Following the specification of Felbermayr and Jung (2009) , we include as explanatory variables the stocks of immigrants disaggregated into three education categories: basic schooling, secondary schooling, and tertiary schooling. We also include the share of immigrants in business network occupations.
Similarly to these authors, we find a significant trade-creating effect of the highest education group, although no effect for other education groups; we also still find a strong effect of the business network shares on exports as well as on imports.
To explore this issue further, we use the occupation and education definitions jointly.
We group immigrant workers into business networks and education cells. We include the log of the share of business network immigrants with low, intermediate and high education level (Table 4 , columns 5-8). In columns 5-6, the omitted group is the share of all non-business networks. Interestingly, we find that only the share of immigrants who are both in business network occupations and highly-educated has an additional trade-creation effect beyond that of the overall number of immigrants. On the other hand, consistently with the information theory, this group has no effect on imports. Even more interesting is the contrast of the effect of highly educated individuals in business network occupations relative to the effect of poorly educated in non-business network educations (the omitted category in Table 4 , columns 7 and 8). Both for imports and exports, only highly educated in business network occupations have a positive and significant effect, while poorly educated in business occupations have insignificant effect.
Finally, Table 5 analyzes the impact of the immigrant business networks on trade of homogeneous, moderately differentiated and differentiated goods when controlling also for immigrants by schooling (and hence extending the specification of Felbermayr and Jung, 2009 , to differentiated trade). Once the stocks of migrants by education level are controlled for, we find that business networks have a positive and significant effect on imports of differentiated goods and on exports of differentiated and homogeneous goods. This is partly consistent with the predictions of Chaney (2008) . This implies that controlling for the schooling of immigrants is important to account for their skills and their trade effect, especially when analyzing differentiated goods. It may be the case that highly educated immigrants even in other occupations (e.g. doctors, engineers, professors, scientists) can help generating the kind of networks that induce trade. In fact, we find that highly educated individuals stimulate trade in almost all types of goods (in imports of differentiated and homogeneous goods and in exports of moderately differentiated and homogeneous goods).
However, even when we control for those, differentiated trade can still benefit from specific business networks.
Interactions of Business Networks with Common Factors
Do business networks of migrants help to create trade between all country-pairs equally? To quantify which type of bilateral relationship may be affected the most, we further analyze the interactions of business networks with country-pair factors. Specifically, we look at interactions with common language 10 , common colonial past, common religion, and common legal origin. In Table 6 , these interactions are included one at a time.
The main business network effects on imports and exports are, with some exceptions, still significant. At the same time, common language, colonial past, and common legal origin reduce the importance of the business networks (although not always in a significant way). This is because if countries already have commonalities, the presence of business networks is less relevant. In these countries, there are fewer cultural barriers to trade to overcome, and the role of business networks as conductors of culture, norms, and common values, is less important. Conversely, in countries with different legal origin the effect of business networks is more important. These countries differ in the way legal systems are organized. Such differences imply significant variations in the protection of outsider investors' rights, in writing and enforcing contracts, including the ones related to shipment and supply, judicial procedures and settling disputes (La Porta et al., 2008) . Bridging these differences with information acquired through the business networks, and the experience of individuals, is thus especially relevant for stimulating trade.
Common religion seems to be the only "cultural variable" that works to strengthen the effects of business networks. This may be because religion would not establish ex-ante trade ties, but once immigrants establish their networks, religion may reinforce them. This may be consistent with historical examples from some religions which were functional to establishing trade relations between some countries 11 . It is also in line with the idea that certain religions can be more conducive than others for forming international trade networks (Lewer and Van den Berg, 2007) . The fact of belonging to the same religion may create additional reputation mechanisms that are vital for coordinating and reinforcing expectations between trading partners (Greif, 1989; 1993) .
Conclusions
In this paper, we have proposed a new estimation of migration networks' impact on trade based on new, more precise measures of migration networks. We have shown that, controlling for the overall size of bilateral stock of migrants, individuals employed directly in business network occupations produce a large and significant additional effect on trade, and especially on exports from their home countries. They generate over ten times the value of trade than average migrants. Moreover, this occupation-based measure works better than a schooling-based one in explaining bilateral trade. When controlling for the bilateral stock of migrants, the share of educated individuals does not increase trade, while the share of business-related migrants does. When controlling for schooling, we also find a particularly large effect of business networks on trade in differentiated goods.
Our findings also suggest that the business network effect is especially important for culturally distant countries, such as countries with different legal origin. In such setting, business networks are particularly effective in fulfilling their function of information sharing, of helping overcome problems related to differences in legal enforcement, of providing legal advice and experience. As the international legal systems remain weak, and trade disputes are settled mainly in national courts using national legislations, migrant business networks play the key role of informational intermediaries. If receiving countries are to expand trade-related benefits from migration, clearly, promoting entrepreneurship and facilitating establishment of businesses by migrants can be valuable. For example, policies such as the European blue card, which favors the free movement and work of highly-skilled individuals in highly-paid positions (business network migrants among them) and provisions that allow immigration of any person who invests a certain amount and hires local workers should be expanded. Note : Dependent variable in columns 1-10 is the log of total value of trade in US dollars (import or export). Estimation method: OLS. Dependent variable in columns 11-12 is the level of total value of trade in US dollars, including zero trade flows. Estimation method: PMLE. All regressions include time, receiving and sending country fixed effects; robust standard errors are clustered on country pairs. ** -significant at 1%, * -significant at 5%. Note : Dependent variable: the logarithm of the total value of trade in US dollars (import or export), measured in year t+2. Estimation method: OLS. All regressions include the full set of time, sending and receiving country effects, as well as distance, contiguity, common language, colonial past, and RTA controls. Robust standard errors are clustered on country pairs. ** -significant at 1%, * -significant at 5%. Note: Dependent variable is the log of total value of trade in US dollars (import or export). Estimation method: OLS. First column heading indicates the dependent variable. Second column heading indicates the variable that is interacted with the variable Lsharebus1 (i.e., language, colony, religion, legal origin). All regressions include time, host, and home fixed effects; robust standard errors are clustered on country pairs. ** -significant at 1%, * -significant at 5%. Same for non-business network, tertiary 4691 -1,10 0,73 -8,11 0,00
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